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(2) #g 2004-500546 

m&m i ] 

(a) 2 5 GH zfr£> 1 0 0 TH z ©IBBfctetf 

fc5£i«§ cDM#^tH-r &x-t- y 7°t N 

(c) fu§EX<r>y7° (b) ^^v>T^*$nfctufB^m^5MHH-9->'7 0 ;l/cD® 

fufBX7^y7° (c) W\ tulE^>7>^MLT51ji^nfc^;VX£OfRtfBtrB^ft 
£ X -r >y 7° t s MI3-9- > 7;VO-i' y # 7 x - XXteSffifr 5> Sit $ nfc^;l/ 

2>xv-vy°t, ttmz-zzt mm m^m 1 mm^m* 

MtBX^y7 (c) fcj\ MfE^>7>rt^(DfraiH]OS^^^^MIB?gjl^;l/X 

-r > * 7 x-xofii^^t §^T7^ $ e ^{ix. %tmm. 1 x& 2 1 a 
raraas 4 ] 

^w^^^^6ixf#$n§S2pff^^ffi-r^xx^7°^$e»^fi^^ > it 

«f 1 T^S 3 (DV^-rn^sHlgcD^o 

MIBSTO^^. t5IB^m#:©«^g»^linfcSlt^e>M#^n^, fflf^ 
4 f3«<W&o 
[If ^ 6 ] 
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(3) 2004-500546 

[li^i o] 

tuf2«^7 I e^'l4^T§tiife^K«, LiIO3.NH4H2PO4.AD 
P, KH2PO4, KH2ASO4, tRU, A1P04. ZnO, CdS. G a 
P. G a A s , BaTiOa. LiTaOs, LiNbOs, Te, Se, Zn 
Te, ZnSe, BaaNaNbsOis, AgAsSs. %mMWk, C d S 
e. C d G e A s 2 , A g G a S e 2 , AgSbSs, ZnS, DAST (4 — 

[gf^l 1] 
[li^i 2] 
mmmi 3] 

mm^yfMt, mmwL&w-frtb 1 o /<imfr<5> 500 iimizftmznrmw-zti 

[IS^l 4] 
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(4) 2004-500546 

mmkmmz. mm^^^^^m^n^mmttmmmm^mvxmmi, 
xm% ci tffx^z>& 5 fty-^x-vmjft-znz, m^m7nmi 3 wrft^ss 

itmmi 5] 

Clf 5f<Il 1 6 ] 

«C 7 TIjS 1 5 C^TftfrfBig^&o 
[If ^ 1 7 ] 

li^ll 1 TiS 1 6 cDV^-rn^HB«cC»7j^o 
[If^l 8] 

1 7 ov^-rn^iB^o^o 

MIBIf h tufB^tfif*© M#fc^ MfBS*t2 ft^l^RtmfB3gil$ ftfc 

^iii^a^#^ai-rsc:i:^*e#s«k'5tc^®i^fts N tt^i 9131^73 
imMm 2 1 ] 

tffie^^^;i/A^gt*$ft^i^^m*rs/*cJ6fc N c cD*^7«$n 
^ 1 /is 2 0 ov^-rft^ae^o^o 

[1*^2 2] 

mtt>?;i'%wvxmi®zftrci&MM*&fo?%r£®K, c cd^^^m 

-4 • 

■ i 
1 



(5) #S 2004-500546 

(c) £:fc^TjffijM&#£$£ft£. lf^l7bS2 3 0V^n^lB 
[If ^2 5] 

(a) 25GHz A^lOOTHz STC»igHlC^tt^1tiStC>M^iSC^Wf ^>/^ 

mm (b) m^^^^^HTcmmm^^mm^yy°)V(Dmm^m'^rc^ 
itmm2 6] 

m\m^m-%rc&(Dmm-m$, m^yy°^mvrmm^nrcmmm(D^ 
fr7,<DMftmm*nm-tz>rc*b(D^&t. mmy-yy?v<D^y$y i-xxat 

mmomximomm^y'u-j h-r%rc®<Dmzt, ^m^mim.2 sumo 

ilo 

[it Mm 2 7 ] 

muvyy 0 )\s<Dmm*^im-%Tc&<D^mz, mU^yy°)\<\H^(Dmm<DELm 

T\ -Y>^^x-X(D{ug^^-r^fcfe(D#^#^^, lf*JS2 5Xtt2 6 

[|f^2 8] 
HBfScOSSo 
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(6) 2004-500546 

[it Mm 3 o] 

?t^-tz>\ti^— L,~vmM^nrcm^. 2 5 gh z^e iooth z<Dmmc$s 
2 5 t^s 2 9 ov^fn^Eicgto 

[fi^3 1] 

itmm3 2] 

[if ^3 3] 

M-f- peg 

C»*^ 3 4 ] 

xf-«owBn§, if *ift 3 3 mmomWo 

[Hf5t<^3 5] 
[|f^3 6] 

iftUV>77W£ffiir%mEj&mfo<DffiWl^ 2 5 mm x 2 5 D 
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(7) 



004-500546 



[If ^3 7] 
[If ^3 8] 

CDC C D^^^^rUx-^, Hf^2 5 7!jS3 7 cDt^^nMeic^Mo 
[If ^3 9] 

OCC D**^*mZ.Z, m^M2 57iS3 8 (D^f n^IHiCgf o 
[If ^4 0] 

[|*^4 1] 

umm4 3] 
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[0 0 0 1] 

*mwte, i&Tfcnm (i r) RTS^?^iymm.&is>yfcWf&i&Mmfc& 
^u^frv (GHz) msj-^^y (thz) Muy^icfcit^iiM 

[0 0 0 2] 

GH zfr£> 1 0 0 TH z S-eO|Elll^*5l^T N <fcD#&C 5 0 GH zfr£ 8 4 GH 
z ^TOfEllHc&^T. 1 00GHz^50THz ^TOfBH^4oV> 

t, thz ^fti§ h tt niftfM$n§o 

[0 0 0 3] 

£ <1 < OMWfctltl/^o T H z £fc*f&§!&. tV^l/^BtM 

S:t5X^^ h;l/0^#OM#O^J6^f^ffl^nTV^ 0 Mi t t 1 eman^ic 
<fc IEEE Journal of Selected Topics in 

Quantum Electronics, Vol. 2 , No3, 1 9 9 6^9 
^ 6 7 9-6 9 2im THzfikMMJt&mLT, 7P-^ I, 

[0 0 0 4] 

K^>i\ ^S&tf^te&ttKiigjg-rSo L/c^oT, THzKm 

x| 7 5J;t)fc^<o^-r^-y{b7 4- h^WU ifc^ot, THzjK 
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[0 0 0 5] 

-i^ilbT, XttMR I cD^tc^otj-^iMW^MbT^#X«#{«^^ 
[0 0 0 6] 

/BfcJ\ E P 0 8 6 4 8 5 7lz::fe^Ti3R£n'TV3o ciim ^ffiTHz 
[0 0 0 7] 

S^nSo EP086485 7 <D#?£fcJ\ ^^f«fllLTl^^®^e»Slf 
[0 0 0 8] 

MfflLT3^^c^^TiE^cB{»^T^C^^T#^^Off$^MPIT^ 
[0 0 0 9] 

(a) 2 5 GH zfr£> 1 0 0 T H z <D®H&C W?.^<DM?g^Wr^^;l/X 



(10) ffS 2 004-500546 

co & x -f- >y x Q 

(c) XT-yy" (b) ^fc'v^T^m$nfc^»^^>y;PO®#^r^-r^ 

[0 0 10] 
[0 0 1 1 ] 

[0 0 12] 
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(11) 13*2 004-500546 

[0 0 13] 
[0 0 14] 

ffiggOiBB^ & £ rTI 5 46 s -9- > {±5 n ^ H L T^tt/ S/bX £ 
[0 0 15] 

[0 0 16] 
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[0 0 17] 
[0 0 18] 

[0 0 19] 
[0 0 2 0] 
[0 0 2 1 ] 
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(13) 2 004-500546 

[0 0 2 2] 
[0 0 2 3] 

^ mmmm^mmo i ox&^ifcom^M^it -r&fr-^ 5ogh z ^84 
th z ^-eottHKifetts i ^xim®L<Dmm$L*m?zv:--i*%:WLm*?z>& ; D 

[0 0 2 4] 

®Cffi#^ RHSft<D/VI/X (T%:frl3, 0. 3ftm*^l. 5 m$7?CD|6H^ 
fctt&ifc^WrS/^l'X) #5 0GHz^8 4 T H z gTOSBBfcfcW'SiS 

[0 0 2 5] 

wcmmz. jA^mm<Dmnfrz>miRLT$>^\ tctz.^ li io 3n nh 4 

H2PO4. A D P , KH2PO4, KH2ASO4, 7J<iIk A 1 P O 4 , Z n 
O, CdS. G a P. G a A s , B a T i Oa N L i T a O3 , LiNbOs. 
Te. Se, ZnTe. ZnSe, BazNaNbsOi 5, AgAsSa, 
HSgSS^ CdSe, C d G e A s 2 , AgGaSez, AgSbSa, ZnS. 

dast (4-N-^f;i/xf^/y>i) x&s i -e&3 0 

[0 0 2 6] 
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[0 0 2 7] 

}mmft&tt&*m'?zmmi*i<Dm&o A^e-A^me-A (thz if — 

[0 0 2 8] 
[0 0 2 9] 

*b*e) jKtti^jibTjfijabrH^^frtntf^a&v^o l^^t, £?£b< 
THzMi^ttt, x«<Hiite-i,»i^ 

[0 0 3 0] 



(15) f#*2 004-500546 

fibtv^o fcMznrcm^<om&%%T*(Dfflmzi&^%;£ tit, ^-y^wv 
ctv&Zo b^u Klti^tt, tu®c>-f ^7i- xtcjfiv^ftbfc-ry^ 

[0 0 3 1] 

•2) o 
[0 0 3 2] 

mmfacD^xitmtem'p-r %>££&, rT h z ^ > f^j tu^wscfc 

z -zkHXte T P x (^V-4-^^-;\y^yv-y- l ) £-r&c£^T 

fcU TH z e-A^y^WcliJILfc^t, THzE-i,OWI!>it« 

*I L ^ £ «^ <fc t) ±X (DfcM A /Wlft-r 3 & & £ <, T 

H z^^LT^S^c^M'l4ofe^^^>K^^ffi^Wte>n^/ca6, TH 

[0 0 3 3] 
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(16) #^2 0 0 4-5 00 5 4 6 

[0 0 3 4] 

Z.<DmmZ, AC Po c k e 1 s h t^^lLT T H z e- 

K^cto^tB^n^^, MfRj^iibTc c mcmm^n%o THzft^cj; 

[0 0 3 5] 

k> Sim— Ao^^ggg^D, ^vvx«MtjtiST*©M*s^raT*iiM"r 

[0 0 3 6] 
[0 0 3 7] 
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(17) #j|2 004-500546 

[0 0 3 8] 
[0 0 3 9] 

^amis#^9 940166 7 (Dmmm.mm-v(o / MRmmmmvr, mmom 
<Dm%im.<D5%(Dm— fflm&tf&M'sn, it^^nso 

[0 0 4 0] 

ffl^n^MM^n^MTO^cD^MI^^V^© I 0 % J; 0 £>'>&V\, 
[0 0 4 1] 

/itx. Hr. 7Mi> T H z TO^cD^V £ 0 50GHz*^5 0 0GH 

ztT\ 30THz^B4 5THz$T\ 5 7 TH z 8 4 TH z ST^Kt}- 
h/l/tfeV^t T^^F^J Tb^fe-r^o t>»5 0GHzi)^ 

8 4 t h z %T(Dmmmu>iJic&K>mM-$ti%m£r, i ox^^cdotoji 

JR^nTcjl^l-V^ 50GHz^5 00GHz$T% 3 0 0 0GHzl 
T:\ 3 0THz^f>4 5THzlT% S.t5 57THzfr£84THz icT^fSffl 

[0 0 4 2] 
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(18) #SI2 004-500546 

[0 0 4 3] 
[0 0 4 4] 

COHiTHzf^E (co) *^^^»9^T*®#^^#t-5<lfcA^#S 0 

( i ) — h/PP sample ( CO ) s ^t^S^H^O/ 

( i i ) -9->7°;VcD^7-X^^ h;l/p s a m p , e N RtfS^W-X^^ h 

(i i i) is**#?e (co) jb^Msas^flc^p-rssKiR^Ra (ao mmv, 

(i v) MMi^^fe#-r^M/r^r) (co) fegft, asW^e.fhjSbTt «fc 
[0 0 4 5] 
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(19) #g|2 004-500546 

?Wo «HI*#E (ft)) ^Iff^Er e f (ft)) (Dfij^tt^^n. 

/i/^»^mi8ifcs (ft>) m?)ti5o ^fcfffi¥&^-a\ li^lttt, w 

[0 0 4 6] 

emu 



i*ww.%mx*%>2> 0 w^mmmmma U) Rtfrnmrn-n U) mtk®. 
5Mms (to) <dm (ft)) Rxfffigs (w) (co) o^n^n^^^icftj 

[0 0 4 7] 
[|&2] 



a ( G, ) = ->rf ln ( A/ («>)) 



(2) 
(3) 



-9-^7°;PO^#^>^^x-XTOHI^m0J'r^/ci6^, 5£ (1) ~ (3) JC 



n& 2004-500546 



[0 0 4 8] 
HS33 

e(e>) = (ti(co) + ik(a>)) 2 = (t|(e>) + ia(©)c / 2a>) 2 (4) 



(i)~(iv) ic^x^nrc^oicm^nrcv'—^^ x^—xizvu 

[0 0 4 9] 

i^><Dmmk<D<xt>Qi<:, mm-znrcmmnisy^, %^msmvy^\z.^rcK) 

Wt^tlfc (i) ~ (i v) Or^^^I^tSCt^T'fSo 
[0 0 5 0] 

$f^b<«, ±13 (i) ~ (i v) <D^ftfrlzmoy°U^X(D^~$m£^%: 
[0 0 5 1 ] 

^bo-t 1 -^^ ±ih (i) ~ (i v) (D^tm^^mm^n^o ^ 
x\ 7*-$iz, ±mvtc i ^xDmrnmc-D^rmm^HTc^ ? F^nt^n 

[0 0 5 2] 

-r— 2o<D^yK^fiJ£trCfcJ;i/\, — Tj^iit roj ^fij^r, ftt£- 

IB r i j te#mTz 0 ^x\ m?j <Dmmm.fr zvt-ziz, rctz.iz\ an 
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(21) 004-500546 

D, OR, NOT, NAND, X O Rf©7- MXWMWO «fc 9 
[0 0 5 3] 

h z fc^t-seRiRtf&ajs&ifcu^ 

[0 0 5 4] 
[0 0 5 5] 

a) 25GHz A^lOOTHz ^^OiBH^fc^t^^lMOjil^^Wr^^^ 
[0 0 5 6] 

ot, •9->^Mi*ftS/'c«)©Xf , y^2 5 GH 1 OOTHzlTO 

fcR#, 25GHz ^f>10 OTHz*"eOl6Htc:43ltSJSjS»%Wt-Slf— ^ 
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(22) 2004-500546 

[0 0 5 7] 
[0 0 5 8] 

<Dmm*&m L TH2» £ ti 3 0 
[0 0 5 9] 

TMo T H z UX^;l/3 i^i^Mf^ tl/cB^C, T Hz l^-A 

(50GHzA^84THzfT0 ^fett^^^^ffit-^l^ff^tt^^ 

[0 0 6 0] 

THz/^X5tt, TH z^^UX^;P3^6^tB$n^ 0 m^nTce-A 
[0 0 6 1] 

it ^tBf*3^il^D#^?>nTl/^o LfctfoT, ^V^Mt THz^O 
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[0 0 6 2] 

Sl^n& 0 c©#S'J%$JK::fe^T, T Hz/^x 5 l o^ltte, -9->:7 0 ;i/ 

[0 0 6 3] 

^ >7> 7 ^ 2 <D» > ^ 7 x-X 1 3^£D, W, 2 (c^lt^tl/c T H z 
/Vl/XTl.§MR2 A^iCSo CCD^;l/X(i, B#Pe3A t i TSI^tl, THz 

[0 0 6 4] 

fcmZfttcTH z/^X l 0«, t77^>XSS!ft|^-l 2^cfcDM$n 

nrcRr^e— a i ^dB^3^fE^-rs/ci6o^-;iy i 4^#ltv^ 0 

[0 0 6 5] 

0 2&, ^^tlfc^X-r-A^LTV^o M± N IHC^te, Hl®:tf0 2 
^ULTIWlU^^LTV^o ^/PXl^— «2 Hi, l <D\£—L,^m 

$TT£o tl: l ©If-Afc*. E-i,X7'J 7^2 3 lcm$zirZ>o If-AX7'J ^ £ 
te, ^tttf^—^T&oTkcfc^o e^AX7°'J'y^2 3{t ntfl^XO 
-g|52 5(i5KtU#:3©73[Rl^jiM$n> ^l^;l/X<Df|2g|% v 2 7«tBiiO 

[0 0 6 6] 
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[0 0 6 7] 

fcfg^/l/X3 1 %fcM-r% 0 
[0 0 6 8] 

^2©t77^^Xtfti^7-3 5fi N •9-> / 7°;V7/0^3S)l$n/cTH z^;l/ 

nfc^/l/XM&TTH zWH§§3 9 JcjojttSo 
[0 0 6 9] 

nHS/Vl/X 2 7 fc^ =7-4 3, 4 5&t?4 7*ftLTTHztfctiiS&3 3B:tf 3 
9tC|q]^P,nSo t^jI^I 4 9«. rTI1^;1/X2 7hlR^$nfcS*f&rj ; MjiT 

^M^nfcTH z^W^>^;l/^MLTMM-r^^ M/l/X#«jI^£n3o 
[0 0 7 0] 

# 5 i icmmtZo coe-AXT'y 7^51 « N ^It^^ltm,^ x 0 

0 %£&M4#&32^ Si^tl/cT H z If-Afclft LT« 1 0 0 

^>o 

[0 0 7 1 ] 
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[0 0 7 2] 

;^X3 1 £r^ffi§§3 3f£jg3®2-££o 
^ji$n/t]K^3 7 ©Ml, Rtfg^£-A2 7©t&ffl«3 3Rt>*3 9-\<D7j 
lRl#tt«> H2^$5V^Tie«c$n/cfecDh|RlCTfe^)o 
[0 0 7 3] 

T^Ati, BI2 0^ttJfc^<raC*ea5So LfrU CCTU T H z *£fcB#§ 3 3 & 
tf 3 9^J:DM^^$tlTl/^ 0 ^^XfA3 3M3 9 (ilHU^^So L 
^ot, WO/ci6^, i(HS3 3 0*lCO^T^t5o 
[0 0 7 4] 

#ttB§§3 3^fc'l^T, t77^^Xfti!57- 1 0 3^{£fflLT. Sft^tlfc 
yry?°)\s<DmW 1 0 1 ^fs^T^ T H z E-A, RftjDfce-A 2 7 tf*S^3 

[0 0 7 5] 

Ri^e-A2 7«, itu^'jx^H o 5^M^$n^S2pe-A^bT^ 

fnST, n o Rtfn e %m-t% 0 ^2®THz W^Utf— A 1 0 1 

^flMtil^'JX^/W 0 5^r)lbTji}i-r^o 
[0 0 7 6] 
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%>o ®.&i£t\rc\£-uiz, 4ft<o\wm\ 0 7^iiLT, mmmcimyt^nrc 

[0 0 7 7] 

u y $iz& 2 KDm&ictmytznrc e-AK^#j$n5 0 xa i o 9 
Mt 1 ^ tifc e-/,©2 -ooifi^-r f r -tr >y u 1 1 1 

JcliOltSo HO^fJt 2O0^t- FORB^aiftKi&tfSMtf 

[0 0 7 8] 

LfrU *££B§§1 0 7 J*tmmzW2<D\*—2± 1 0 1 T 

T> 7°'JXA1 0 9tc c fcD^ v il$nfdffl7 I fi^Hi, ^b<&(^ 0 ^v^--Fm^j 
[0 0 7 9] 

S?pl£— A2 7MTHz If- A 1 0 l'fi, ^'JX^;H 0 5 ^ittll1"§ 

t. M^'jx^wo5(t ?vym^%*tt'tz>rcib<Dimm&¥m*mis 

[0 0 8 0] 

-y^^- l 2 l«, ^SSSRtfg£pe-A2 7 0g$^^bT^fci6^M^ 
[0 0 8 l ] 



(27) S 2004-500546 

[0 0 8 2] 
[0 0 8 3] 

t77^^X»S57-2 9, 3 jgji^tx/c T H z 

X 3 7 MStf^tl/c: T H z ^;l/X 3 1 (on^^m^WMt c t^mir 

[0 0 8 4] 

TH z e-^^rfftLTc^®, t&WTHz l£-A073fa^LTTO7r%^ 
iE^^S^WrS^SJc^^nS^. TH z e-A«|T4IC|i^r{>oTSIt 

[0 0 8 5] 
[0 0 8 6] 
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[0 0 8 7] 

=&5o LfrU CCD^^7fflt§t^ THzt£-A©B# 

[0 0 8 8] 

x^y^^ i o 2%mmisTfcMznrcmmmi o 1 tsg^nso e-Ax7 

0 2§ILtlI$n§o LfrU ^&»:ttLT&3g$ft#&<, Sit 
£*l{ift£ft;fcS*P£-A2 7 it, T H z e-Afc^$n§c 
[0 0 8 9] 

S*f£tlfcTH z tf-A 1 0 1 EtXfW$\£—J* 2 7 it, f£tfi#5^ 'JX^H4 1 
©^JClRltt^nSo COtfttiJ^*— XAti, AC P o c k 1 e s^tcg*^ 
VTfctK S?e-A2 7<?)M& Sft^tlfcTH z If—A 1 0 1 

Ds^nSo ssmotr-A i 3 9amyt^i 4o^ittwn 

§o <H)fr?l 4 4 2 it, S^toBBLT^SnSo 

[0 0 9 0] 

l^ot, THze-A«LS:l^ £-A 2 7 <D^fci:|I]Ste£nf\ 
e-Atefii^l 4 0H:j;t)^O7^nS e UfrU e-A^Iertg$ns« 
£\ {Mt^ 14 0ft Mjl^n/cH-A 1 3 9<D'>%< fcfe 1 gP^M^ 5o 
fctj^l 4 OOfcB^jte, CCD*^7l 4 3t[p]lt5tl^o LftA^T, 
C C D#;tf^ 1 4 TH z]&f«§©#£^ffiLTs CCDfc:<fcD& 
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(29) l&m. 2004-500546 

[0 0 9 1 ] 

07^ EI6 0v'X^AO^ffMiJ^LTV^o EI 7 O^XfA«, El 6 Oi^X 
fc <fc a Jc, t77^ v-XMW^ 7— KfcttS /l/*5i LT^tHf* 3 

IU^-3 5tcJ;D^$n, t££Bf§3 9^[p]^5»tl^o 
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